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Abet Set-

The,conceptual frame irks of "levels of processing and "transfer

appropriate- pr cessi used to interpretthe research

:literature on Iistening ancinotetaking. Based .on thead

frameworks imolications for the encoding and ekternal storage

hyPotheSes about:the functionUnotetaking are presented and

critiqued. We conclude tha th&re isa potential benefit to

students from the encoding function when tha lecture,situation

permits deeperJprocessingwhile*takingnotes±andwhen students

take the kind -f-notes:that entail processing the information in_

the way they will-.need to use it on the terion test. Also,

students can benefit-frem reviewing:notes when the notes contain

the information that will be tested and when students process the

a way simile. r to how it-will _e used on _

criterion t s
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:The Value of Taking NotesDuring Lectur

College, students typically spend ten':er mo e hours per

attending lectures. Ho-

eek

can studentsmake the most efficient use-

of that time? Is the time-honored suggestion listen carefully

and take good notes-a sound one? IL taking ,notes is:helpful hoW

helpful? In 1910,, educator Seward (1910) answered Some of

these questions in about the same way that many experts do today:-

by,propotinutwo functions nUnotetaking:

friend, the average student, what is the use

taking notes, and he will answer Without hesitation: why,

t: preserve a record of what a lecturer has said for the

saka:' of future use, especlally interviewing

examinations. (p.

Our notes should, indeed', be Useful for pu poses of

review yet that usefulness is not thei

should be full, yet contain-only what the mind has accepted
,

as significant. The practical value of our notes ill take

care of itself as a matter of secondary importance, if we

devote ou -el-;es wholly to, their main purpose --to make us

alert clearheaded,andresponsible as we listen

lecture, and to serve As a ready-test of the firmness (3' our

grasp. (0

The two functions ofnotetakingidentified by Se a d

apprOicimately:,75yeers ago arestillthehypothes zed functions

of notetaking. Today the hypotheses are commonly-labelled



"external:storage- and 'encoding.- The "encoding" hypothesis

suggests that, the actual_process

notetaker.learn.and

taking notes'helps the;

:emember"information; the external storage

-hypothesis postulates".that thevalue oftaking.notes lies .in

preserving infoimationfor-later use, :such as-review- before an

examination. 'Thus the "encoding":and"external..storage-

hypotheses offer two opportunities,for learning, informationf

-lecture Ondewh'lelistening,,and recording notes And .agai

'while reviewing or studying:the,nate

Recent theory and research in _ognitive psychology suggest,

on a-lecturemight affect learning at'hoth.the.,how,taking notes

listening/7encodin an&reviewingistudying stages. The purOa

this paper is to review the research"o- taking notes during:

ecturesfro_ a cognitive psychology' perspective and to draw

plications for college instructio

A Perspective from Cognitive Psychology

, We have'found the conceptual'frameworks

ocessing: (Anderson, 1970 1974 CrAik 6. Lockhart 1972)

the related "transfer Alipropriate, process74 .'

-6cFranks, 1977)

(Morris, Br

be particularly useful in interpreting,the

research literature on listening and notetaking. (Bretzing &,

Kulhavy, 1979; and Kiewra, I985a, haveYalaouzedthis frame-- k W

help conceptualize the effects of notetaking:strategi s.

-

Win first brieflydescribe these conceptual frameworks . Then we

will discuss the iMplicatiOns of:these ideas fo_ the "encoding"



and "external storage" hyPotheses about the,

notetaking.

Accordi g to the concept oflevel-

information IS processed in A hierarchy c 11 an

analysis of physical or sensory fea tires P

analysis, involving the extraction of meancing. Thft level of

analysis performed on incoming information deferm-nes what gets

stored in memory A deeper, semantic processing of information

is assumed to,1,6 nedesSary for lOng-..term

The idea of "levels of processing" i

emory,

not without its

criticS.' For example, Eysenck (197) claims that there are no

suitable criteria available for indexing either the depth o

spread ofenpoding. Lockhart and Crail1978)agree that while

-

there is some circularity in the definition of "dept ' and that

the hypothesis can hardly be classified as theory, it posse ses

considerable heuristiC.value.'' 'In this paper., we build orttthe

heuristic value of this model with no claims as to its

theoretical purity.

The levels of processing framework suggest that what is

learned from listening:orreading:is a function, of three'

interacting factors including:. .

1. The amountLandtype of Cognitive effort given

.processing'theInforwatlon. Different eognitive

activitiesInvolve different levels ot processing .
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:f the input;information. Many

characteristics of the incoming infor ation affect

cognitive processing, including familiarity of content,

concept load (number and density of ideas), and

organization.

The conceptual fra-

processing" (Morris, Bansfordi & Franks 1977) suggests another
; -

important faCtor influencing .what la:learned-from listening __

reading.

'The learner's purposes or goals'.

the concept of transfer-appropriate processin

the value Or particular processing activities must be de.tined-

relative to,particular goals and porposas'of the-learner. That .

particular types processing are not inherently

deep/meaningful shallow/superficial:- It depends onthe

learner s-goals. For example, if the learner's purposeia toi

attend to so-called superficial aspects

, of multisyllabic words- _ _

text, such as number

ore:meaningful processing is,riot

"appropriate and may,:factuaIly impede encoding ofthe target -

material, Transfer:appropriate processing:suggests that, the ,

:lee-ner,!: knowledge:or expectation about what they will d: with

'tha4input information willguida ,the way they choose toproCess

the informationjsee alsnderson kArmbruster, 1980.

7
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Implications for the 2ELIE2dlaCHypothesis

We auggest three main implications ofthe corepts
efprocessing and transfer.appropriate:processing .-Afor.-- the'.

"encoding". hypothesis. First, thestudent could tieoretically

take notes involving any level.of processing. An *examp

notetaking while listening

processing is the_verbati:

nvolving a very superfcial

-crtit that a: se

shorthand or, the ,script.made by

tary- makes

ourt recorder

e of

level

using

proceedings. 2Vsomewhat deepe- lvei fprocessimzEgia:involved

in aelectivelY noting informatimrqpr instance,, iocientifyingand

reCording main ldeaa,thatHa speaker liighlights FziLnally, a deep,,

semantic level

tha_ represent s

processing wouldte involved in narecording notes

eaningful transformationof te input

information77for example notes involving paraphraz,

inferences,'and;elaborations of pothts made in a lemeetur

-The se ond implicatio 'encoding" hyp=pthes t is that.

the level of processing will.depend-on characterist=alcs of the

lecture itself. Notetaking takes dniaand cognitixzP- effort .

Ti e and,effort are required to gmess the informamLtion with

deeper processing requiring more tMn shallow processing. Time

and-,:effort are also requive,J nmrd notes, regar=ciless of what

level of.processing was involved ingenerating the content of the

Of course there Is a linitto the amount A! t me and

,effort'thet student can or will 3pend on taking no.ites.
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one characteristic of the lecture that affects

processing is, the rate of presentation The faster the rate

the lecture he greater the restriction- on taking notes

ially when notetaking involves processing at deeper levels.

Another characteristic of lectures related:to presentation rato

Concept load.. Ifthe'incomingrinformationi- dense, student6

have both ejlOavieignitive. processing load-and more notes tn,.

record, both of ich take time.

The thirdA plicationjor .the "encoding"Itypothesis is

suggestedby ;he concept _of tranefer appropriate processing: The

students' phrpos s or goals will influence notetaking during a

lecture.. 'College students Usually, have some kno ledge or

expectation about what they should 'bring away" from

for examPle, they may know what type 0 question

the, lecture;

likely

appear on upcoming examinations. This knowledge or expecte ion

establiehesa Ourposefor taking notes

students will note and what kind

and determines what

will engage In as they record:notes.

'These implidatiOne from theoon -epts of levels _

and transfer appropriat .processing provide' a frame'

interpreting the result

hypothesis.

Resea ch Related to the EncodIm:Hynothesis

Some of the research discussed in this section consi

research related the-"encoding"

experimental tes the .',encoding"' function. The basic



experimental procedure to detertai s whether or not the process,of

taking notes itself,.facilitates leatsrningts

Subjects are randomlydivided

in one group take naes while lista

the following:

other subjects listen totheIentXecqjthout taking notes.

the iecture, and without the oppoXtt.riznity for

After

_viewing notes,

students take the samecriterion teat-St. Presumably, if taking

notes h lps studentsprocess th e'ltiLformation in the lecture,

the notetaking groupshould score 1igher on the criterion test.,

In addition to experimental studi this section includes some

then

research,:that does ottest the Ificoding7 hypothesis but

nonetheless haeresult- relevalitto our:theSis.

Our ;ally that loammental!studies shp :support

for.the'ericoding hypothesis, winUe 1114 fail to do so Note that

Ale vary in orwo respects from those

presented rby hartley04 Davies (1971'78) Hartley (1983) and Kiewra

(1985a). Table I &allot include vzotudies which investigated

notetaking while:reading as,evidence n of encoding, or those which

gave students time to rev ew (even. a

the

avail ble,

based on the reanalybis were

iterion tee

reanalyzed them.
,

authors or by earlie

con

Vi ers.

only experiment III froa Crawford

x mental review) before taking

-7'

eoisd the reported data, hen,

few cases our decisions

e.rw-y to those made by the

W r example, we decided tha

925a) supported the encoding

hypothesis bile expriments I d thEI failed to support the
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--J-Lypothesis,' His-other experiments

guidelines..for.testsof the:encoding:hypothesis.,

: fall within ou

ta46.-1_ abou here.

It is noteworthy tha among:the 9 studies that used live

lectures, onlyT'show:-support.-forthe encoding hypothesis-.

IWo

one failed to randomly4ssignindividual students to treatment

aking on encoding

of these three studies are quite dated nd the more modern

groups. Clearly, therefere, Any effeet oft-Late

is rather difficult demonstrate especially in live classroom

settings. 'Nonetheless, our plan is to explain,and.interp et the'

results.--o_ several:studies using thedepth of:Processing.

PerSpective.

Aualitative'difference

encoding7 hyPothesis are

Amongthe research ..relaterito the

wo studies showing that students

engage in qualitatively different kinds of'processing wh

taking notes than while listening only. In the first of three;

experiments reported byeper and Mayer (1.978), subjects listened
-

only or listened and :ook n tes:.on

lecture on the FCRTRAN computer, language

inute video taped

and were then given

tes,t. Consisting of -generatio items (which required subjects to

write a computer program to solve a problem) and interpretation-

items (which were least similar to how the information was

resented and thus required

11

ResUlts indicated a
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nmmLficant notetaking by,prbm
,

on 1nterpretve 7 m and rmaon7not takers

The:aenitclexper7ziment essential

1

-tenkets'

&A. .net ter did better

on "penetative" it

rep.1361_ cared the results pf tha

dIffr--rent lectu

agaj.mr.1 list

test

e eo

revealed an in

_-riment, except wth

ent III the th rcLW experiment, juts

FORTUN lecture. Results on a free recall

aetiot of no talci_ng treatment ana typeS of

icerii-s.= recalled. The notetaketa member -ed more about boWn

conapummter Operates and incladeclAre intrw-usions while listen

4 group recalled more tachtlinalsymhoZ.1s. The notetaketsal.so

proclumced ore coherently patGqrned ecalj_la indicatinl; thattlie

lea.rm.=ted:info mation was stt.tactuul.diffez:rently- Thus, thethree,

expe nts of the Peper an1 Zayer stady: demonstrate that

tative diffe-

cogni itive processing eithet dqiing 4npUt

st-dy eported byjiolire (t916). proPvides addition midenee

that laotetaking entails 'difterecogaitve processing then

In thiatildY,subject:3 were asked to talce notes

t-4alking'..can involve

liStenmaing only

tliway list ned to an audio teped eccent from a novel, Ihey

,

-tben = elinquished their note- faanalyt:3t3Cs. Results

recal= test given 1

0.34 EDrobability of

ek later showed trialeat noted it

free

ns had a

being'recalid,rwhil items not notad,e

recalled with a probability of only 0.05. other wurd

subjeL_-ts Were almost 7-times Mo0.ikely to recall inform on

that ppeared in their noteS thaninforma:mtion not recordad. Howe

- 12
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also developed the notion of "efacient- notetaking--the ratio of

then- ber ef meaningful ideas the number of words used to

record.those ideas. The correlation between the efficient note

index and the number of meaningful units recalled on the test was

positive and significant (0.53), thus indicating that what

students chose to note was processed differently than other

information.

:A'result similar to 1iowe's finding on "efficient notetaking"

is reported by Nagsud (1980). In -t experiments, college

subjects classified as either "short or "long- notetakers

listened only or listened and took notes on a 2200 word audio

taped lecture presented at 110 word /minute. Subjects who took

brief notes recalled more information units than subjects who

took detailed notes- Perhaps Macisud's "short- notetakers are

similar to Howe' -efficient" notetakers, with short, effic ent

notes reflecting.deeper cognitive processing of the information.

Short notetakers may parse and summarize a segment of lecture

. information, then search memory to see if they already have a

word or w rd phase, not .represent that summary. If they do have

such a label, it is recorded. On the other hand, long notetakers..

might be less likely to Summarize and search memory. Instead,.

. they record a more literal representation of the Information

segment. .

be exercised in interpreting Magsud's (1980

results since the students were categorized into_treatment groups
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based on their notetaking history in his course. This technique

can confound important independent variables. For example, sho t

notetakers may also he more motiVated and intelligent than long

notetakers Without random assignment to treatment groups one

cannot be sure which variables, if any, are confounded,

consequently affecting the criterion measu

Lecture effects. Other research related to the "encodin,

hypothesis provides ev'dence that cognitive processing is

affected by eharacteristics of the lecture itself, particularly
:

presentation rate and information density.

e round some data on lecture presentation rate in "typ

college courses. Maddox and Hoole (1975) report the highest

lecturing rate of 114 words per minute while Fisher and Harris

(1973) report the -lowest ra e at 44 Words per minute. Nye (1978)

-fere to an inbetween index of 84 words per mInute. ObviouSly,"

the rate of presentation varies widely, depe-ding on how often

and how long the lecturer pauses to entertain questions

discuss on, write on the chalkboard, or engage in activities that'

..interrept.the_presentation of-the lecture material.

Evidence for the influence of presentation rate on the

ability to process information from a lecture .is found in.a study

by Aiken, Thomas, and Shennum (1975). Subjects listened to audio

taped fourpart lectureS that were presented either once at rates

-f 120 or 240 words/minu e ot twice at 240 Words/minute, and

either took notes or listened only. The speeded speech of 240
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w rns/minute impeded recall, suggesting that a fast rate

int- ferred with deeper cognitive processing. The Aiken Thomas,

ana Shennum study also provides evidence about the effect of

information density. In addition to speed, the lectures in the

study varied with respect not density of information. Subjects

listened to either a low density lecture (106-"information

units"/2000 words) __ a.high density lecture (206 "information--

units"/2000 word ). Subjects who listened to the low density

lecture recalled more information units, -or facts, than snbjects

who listened to the high de sity lecture, suggesting that the

dense content-overloaded the cognitive procesSing capabilities of

the subjects.

The Aiken, Thomas and Shennum study provides further

evidence about _he .effects of lecture characteristics on

cognitive process ng while .taking notes. In the study, subjects

who tooknotes either took them during the four lecture segments

("parallel notetaking) or during breaks between lecture segments

(spaced".notetaking). Spaced notetakers recalled more

information.units than .parallelnotetakers. Me suggest that

characteristics of the:lecture p ecludecideeper processing by

parallel notetakers.. Recall that the slowest presentation rate

in:this study was I20 words/minute, well above the "typical"

presentation .rates reported by other researchers. Also, the

density of information --was .quite high for eome parallel

notetakers. The requirement to take notes while listening to
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dense, rapidly presented information could well have impeded deep

cognitive processing of the information because the combination

of listening and noting activities exceeded the students'

cognitive capacity.

In studies bY DiVesta and Gray (1972, 1973), one explanation

for thiS positive results for the "encoding" hypothesis of

notetaking may be that certain characteristics of the lec_ure

were amenable to deeper processing by notetakers. In the DiVesta

and Gray (1972, 1973) studies subjects listened to 5-minute

audio taped lectures presented at 100 words/minute. We argue

this was probably little enough information at slow enough speeds

to enable deeper processing while recording notes.

In contrast to studies supporting the "encoding" hypothesis,

nonsupportive studies contained lecture conditions that were not

conducive t_ deeper cognitive processing by notetakers. For

exaMple in a study by Ash and Carlton (1953), college subjects

viewed two 20-minute informational fil s. Some subjects took

notes while vie ing the films; Others aid not. Multiple-choice

and objectiVe item tests were administered immediately after the

films. For one film, there were nO statistically significant

differences between test scores of subjects who took notes and ,

those who did not, while for the other film, the notetakers

scored significantly lower than the non-notetakers. We do not

find theSe reSults surprising. Since filMs are characterized by

a sveam of concomitant verbal, graphical and pictorial



Taking Notes

16

infor ation, they of-en have a very heavy information load.

Therefore, it is quite likely that the requirements to take notes

while attending to a va iety of information sources interfered

with the subjects' cognitive processing of the information in the

film.

In a study by Peters (1972), college subjects either

listened only or listened and took notes on an audio taped

lecture presented at two rates, 16 and 202 words/minute. On a

25item multiplechoice test (with a suspiciously low internal

consistency iability), subjects who did not take notes scored

s gnificantly higher than subjects who took notes. Once again,

we are not surprised at the results. The presentation rates of

146 and 202 words/minute are among the highest of any study we

reviewed. Also, the lecture which was on the topic of steel as

an alloy, probably contained a high density of unfamiliar,

difficult information-. Given these factors, the additional

requirement to take notes is likely to have iete fered with the

cognitive processing of the notetakers.

Students' .Liiipes. In addition to characteristics of the

lecture itself, atudents purposes or goals can influence how

they take notes during a lecture. In the absence of specific

information to the contrary, most college students probably

assume that they will be tested on "ma n ideas" or important

points and, therefore try torecord-main ideas in their. nOtea..

Res arch provides
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researchers have analyzed student notes and compared the overlap

with the lecture script and/o- a set of "ideal" notes. (Ideal

notes were compiled by the lecturer and/or teaching assistant and

were based on the lectuie 's notes or script.) Such analyses

show that, on the average, students note a little more than one-

half of the ideas from the lecture: 60% of ideal notes (Locke,

1977) 53% of relevan terial. (Crawford, 19251:),-52% of ideal

notes (Maddox & Hoole 1975) and 50% of ideal notes (Hartley &

Cameron,- 1967). Since it is difficult to determine from these

studies how many of the "ideal" notes might be considered main

-points we are not sure how many main points students are

recording. Nye (1978) analyzed students' notes differently and

. showed that 70% of the main points and 38% of minor points were

-recorded by the students. Fifty percent of all lecture points
-

were recorded--a value very consistent with those reported above.

Thus, it appears that students typically record between 50% and

70% of the main ideas from a lecture.

Research also shows that certain conditions of the lecture.

.situation can influence what students note. Maddox and Hoole

(1975) report- that from-70 to 96% _f students were likely to note .

ideas when they. :were:: .(a) wrItten on a chalkboa d by the

lecturer (a finding also reported by Locke, 1977. ), .(b) dictated

in the-form of headings or subheadings, -(c) read aloud as

.numbered-points.,.-(d)rgiven strong -signaling, end (e) repeated or

restat-d. Maddox and Hoole.(1975 ) also report -that students are



Taking Notes

18

not very likely to note ideas-when the lecturer: (a ) was

standing away from the lecture notes, (b) used ideas in a joke,

and (c) used visual aids (an observation also made by Hartley &

Cameron, 1967). Students were also unlikely to take notes when

another student asked a question of the lecturer. Apparently,

the:students in the research studies cited above had -learned that

certain lecture conditions served as cues for what was likely or

unlikely to appear on examinations; this expectation shaped their

notetaking behavior.

Ona condition of the lecture situation that influences

students' goals, and therefore their hotetaking behavior, la

specific directions.about what to note or how to note it. One

relevant study is reported by Barnett, DiVesta, and Rogozinski

(1981). In this study, college students were told that they:were.

in an.experiment..and would be tested later. Then they listened

to an.1800 word lecture on "The History of Roads in America"

presented at 120 words/minute in one of three conditions:

listen only, (b). listen and take notes, and (o) listen and were

...provided -ith notes. Subjects who took notes were: told to listen

carefully, identify key- ideas,and placethem in outline form.

Subjects provided with notes -ere given notes containing most of

the_important ideas from the lecture in outline fo they were

told not to take additional notes. Immediately after the

lecture, aome subjects engaged in a 207minute "filler task" which

required them mentally manipulate Objects space. (Other



Taking Notes

19

students engaged in more relevant types of review activities,

which are discussed later in this chapter, but here we are

concerned only with the filler tasks, no-review group.) Results

on a 20-item cued response test showed rhat the listening-only

oup obtained a mean score of 3.2 ite-- correct compared to the

take-notes group mean of..8.2 a statistically significant-

difference. The_ 256% margin of:superiority for notetakers _over ..

non-notetakers is clear evidence that no-etaking can facilita,e

cognitive processing. We think that notetaking was -particularly

effective in this study because the subjects were- encouraged to

take notes-in a way that entai,led a relatively deep cognitive

processing of the information. This is, subjects could hardly

take notes on main ideas organized into an outline without

processing the information at a fairly deep level.--

Finally, it a study by. Kiewra and Fletcher (1984)

undergraduatestudenta were instructed to take factual,

-conceptual or:relational notes while.listening to a taped

lecture. Factual notes were described as factual information or.

details. .Conceptual notes were those that summarize only main

ideas while relational notes relate the main ideas to new

situations. An analysis.of rheir notes indicates that most

students took conceptual (main idea) notes irrespective of the

_instructions given. The group that was instructed to-take only

factual notes took more total hotes.(factual plus -conceptual and

relational) then'rhe other.threegroups. Kiewra and, Fletcher
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concluded that notetaking behavior was only moderately

manipulated. To only moderately manipulate noteteking behavior

seems like a reasonable outcome since these students had no

notetaking training to change their -natural- inclinations of

recording mostly main ideas (Nye, 1978).

From our review of the research testing the "encoding-

hypothesis, we conclude that students cen remember more about

main points if they take notes on them than if they listen

without taking notes. We suspect this is true only under certain

conditions: (a) when the lecture situation (such as speed of

presentation and density of ideas) is such that taking nets does

not interfere with cognitive processing, and (b) when they are

able to take the kind of notes that entail deep processing of the

input information, or at least processing appropriate to the

erion test. We next consider the second hypothesized value

notetaking--that notes provide an "eXternal storage" device.

Im lications for the "External Storage Eypothesis

The concepts of levels of processing and transfer appropriate

processing also have implications for the hypothesized -external

storage- function of notetaking. First, as with the -encoding-

state, any level of processing could be taking place as students

review notes prior to an examination. Students could do anything

from skimming their notes, accompanied by shallow processing, to

meaningfully transforming their notes by oUtlining or elaborating

them, aecompanied by deep processing.
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A second implication for-the "external storage hypothesis

is that the level of processing while studying notes is heavily

influenced by characteristics of the notes. As the concept of

transfer appropriate processing suggests- among the important

characte 'stics of the notes is their ability to cue recall

reconstruction of Information needed for the criterion test.

most .cases, the.ability to cue recall or reconstruction is

probably a function of the degree of correspondence between the

notes and-the original lecture. The influence of the notes also

varies as a function of the time between taking and studying

them: The greater the time between taking and studying notes,

the greater the influence of the notes themselves on learning

outcomes. This relationship holds because information processed

. while taking notes is more likely to haVe been forgotten than

processed closer to the time of testing.

A third implication for the -external storage- hypothesis is

that the-students' purposes or goals will influence how they

choose toprocess their notes during review. Presumably,

motivated .college students will try to process deeply the

information they know er expect to be on the upcoming

examination.. Their.ability t_ do so:will be .constrained by the

conrents of their notes, discussed above, and the time.

.available for study.

These implications:from the concepts of levels of processing
.

and transfer .appropriate processing provide a. framework for.
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interpreting the results of _esearch related to the "external

storage" hypothesis.

search Related to the "External Storage Hypothes_ip

This section will discuss both correlational and

experimental studies. The correlational studies were not

specifically designed to test the "external storage" hypothesis,

but rather investigated the gederal relationship bet -een

notetaking and some criterion measure without regard to whether

learning occurred during listen ng or during review. In these

"naturalistic" studies (Collingwood & Hughes, 1978; Crawford,

1925b; Locke, 1977),-students took notes during a leCture and

were tested later. The researchers did not determine whether

students actually reviewed their notes; however, since the

criterion tests were regular course examinations, it likely

:hat students_ILI review their notes. Also, the delay between

taking notes and the criterion test in these studies makes the

"external storage" function more plausible as an explanation of

the results. The longer the delay between listening and testing,

the less the effect of initial processing during the "encoding"

stage because of the forgetting that would have occurred in the

interim.

Researchers interested in experimentally testing the

"external storage hypothesis have usually tested it in

conjunction with the "encoding7 hypothesis-. Therefore, a typital

design includes groups that .( ) listen only and review provided
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notes, (b) take notes and review own notes or provided notes, and

(-) take notes but do not review notes prior to the criterion

test. Ideally, there should be a delay between the time of

listening and the review ( o decrease the effect of initial

processing during the "encoding" stage), and the criterion test

should immediately follow the review. Presumably, if the only or

primary function or notetaking is "external storage," the group

that listens and reviews provided notes will outperform the other

two groups on the criterIon test.

Of the 14 studies we discuss in this section, all of them

provide some support for the external storage hypothesis.

Obviously, researchers have found it easier to demonstrate the

external storage hypothesis than the encoding hypothesis.

Congruence between notesend tests. SeVeral correlational

studies we reviewed investigated the influence of characteris ics

of notes and learning outcomes. In general, these studi

suggest that the greater the congruence between the information

in the notes available for review and the information required on

the criterion test, the greater the learning outcomes.

Crawford (1925b) lectured to 211 students in seven classes,

who took notes in their usual manner. Between 2 and 35 days after

the_lectures, the students took announced quizzes over the

lecture material. MoSt of the quizzes were essentially free

recall tests of the lectutee After the quizzes, the,studen

notes were collected and analyzed. The points covered in the
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lectures were compared with those recorded in the notes and the

quizzes. Crawford found a significant positive correlation

between the number of points recorded in the notes and the number

recalled on the quiz. Furthermore, points noted -right-

correlated 0.50 -ith -right- quiz points. -Vague- noted points

tended to have a near zero or negative correlation with -right-

qulz points. Points "omitted- krom the notes had a probability

of only 0.14 of being answered correctly on the quiz.

In a naturalistic study completed more recently, Locke

(1977) analyzed the notes taken during lectures and course grades

earned by 161 students in 12 different courses. He found a

significant positive correlation between completeness of

lectu e notes and courses grades (although this relationship held

only Tor the material not wrItten on the chalkboard by the

lecturer).

Kiewra (1985a) cites a naturalistic study in which the

number of lecture notes taken over a four-week period correlated

0.61 with performance on the course exam covering both lecture

and reading material, and 0.78 with performance on items derived

from the lectu e Only.

Other studies have compared the effectiveness of students

reviewing their own notes with reviewing supplied notes'. In a

naturalistic study by Collingwood and:Hughes (1978), college

students Us ened to three consecutive 'live lectures

:regular course in each of three notetaking conditions: took.
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own notes, (b) received full notes (a complete typed copy of the

lecturer's notes, including diagrams), and (c) received partial

notes (an edited cOPY of the lecturer's notes, including

headings, key points, unlabeled diagram outlines table- and

references). Four weeks after the last lecture, students

. completed a midterm exam including multiple-choice items over the

.lecture.content. Results included a significant main.ef ect for

the notetaking condition. Subjects performed best when they had

full notes and worst when they took their own no es. The results

suggest that the more complete the notes, the higher the

performance.

A naturalistic study by Powers and Powers (1978) also

presents some evidence in favor of the effectiveness of

instructor-prepared notes. In this Study, college s udents were

assigned to the followingconditions. During the first half of

the term, one experimental group rece ved instructor-prepared

notes while the .second experimental group served as a co'

During the second half of the term, the roles were reversed. The

instructor-prepared note- elaborated content..presented in the

text. Multiplechoice tests administered throughout the term

-sampled.these 'elaborated' principles from the text- (p. 39).

During .the first half of the term, there was no significant

difference between subjects -who received notes and those who did'

nat. During the seCond .half of the term however, subjects 'who

received notes outperfo med subjects who d d not receive
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(Unfortunately, the authors did not provide enough infor-

permit speculation about why the provided notes were only

effective for the second half of the term. The difference c 'id

have been due to differences in course content, tests,

instructor-prepared notes, or student attention).

In an experimental study by Annis and Davis (1978), college

students were assigned to one of several notetaking and review

conditions. Two weeks after listening to a 40-minute lecture on

behavior modification, subjects were given a ten-minute lecture

review session followed by an examination consisting -f objective

and-short-answer questions. A single factor analysis of variance

revealed significant overall differences. Although post hoc

multiple comparisons were not performed, the lowest means were

obtained by groups in which subjects reviewed "mentally" or not
a

at all, and the'highest means by groups in which subjects

reviewed notes. These results support the value of notes as an

external storage device. Furthermore, the fact that the very

highest mean was obtained by subjects who reviewed their own and

the lecturer notes suggests that the more complete the notes,

the greater the potential learning du ing review session.

In the.second of two experiments by Maqiud (1980), college

'students were assigned to one of four

after listening to a taped lecture:

revie c nditions one week

review personal lecture

notes, b) review a teacher prepared handout described as

"detailed but simplified and organized" 292), (c) review both
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personal notes ald teacher-prepared handout, or (d) mental review

(no _otes). Three hours after review, subjects were asked to

recall as much as they could of the lecture. Reviewing personal

notes plus the teacher-prepared handout resulted in the most

recall, followed by teacher's handout, then personal notes, and

finally mental review. The results support the value of

reviewing notes over mental review and again suggest that the

more information subjects have available at the time of review,

the more they are likely to recall.

In three similar studies reported by Kiew a and his

colleagues (Kiewra, 1985b; Kiewra, I985c; Kiewra & Benton, 1985

College students listened to a 20-minute video taped lecture with

or without taking notesi (In the Kiewra, 1985b study, a third

condition included subjects who did not attend the lecture.) Two

days after the lecture, notetakers reviewed their own notes while

listeners (and nonattender ) reviewed notes provided by the

instructor. The provided notes consisted of all of the "critical

points" of the lecture, including main ideas, supporting details,

and examples. In all three studies, subjects who reviewed the

instructor's notes scored significantly higher than subjects who ,

reviewed their own notes on factual multiple-choice items.

KieWra attributes the effect to the nature of the review

materials, reporting that the instructor's notes were far more

complete, detailed, and organized than were the students' notes.
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A studY by Fisher and Harris (1973), while generally

supporting the importance of the "external storage" function of

notes, presents some ambiguous results with respect to the idea

that the more notes, the b-i_er. In this study, college students

listened to a live lecture presented at a rate of about 44

words/minute in 1 of 5 notetaking and review conditions.

-Immediately following the lectu e- subjects reviewed their notes

or engaged in mental revie- for 10 minutes before completing a

fr e recall test and an objective test. (Note that this

situation does not represent an ideal test of the external

st rage hypothesis.) Three weeks later, subjects took another

objective test w thout review. While subjects who were allowed

to review notes generally scored higher on all measures than

subj--ts who mentally reviewed, those who reviewed their own

notes outperformed those who reviewed the lecturer's notes.

Unfortunately, the authors do not describe the lecturer's notes;

they may have consisted of -nything from a full transcript to a

very ske ohy outline. Also since the lecture was presented at a

very slow rate Students could hw-m made quite complete notes on

their own. possible that the studentst own notes.

more complete than the lectur- 's notes, thus providing support

.for the importance of congruence between the content of notes and

the requirements of the criterion test. Finally, evenif the

lecturer'S n -es ware more complete than their own notes,
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students may not have had time to review them adequately during

the short review period.

Annis (1981) also reports results that seem to Contradict

the idea that the more notes, the better. In this study, college

students listened to a live lecture within the regular classroom

context in one of three groups: (a) received a full lecture

transcript and were told not to take notes, (b) received partial

notes consisting of headings and key points with space left f

tak ng notes, and (c) were given blank paper for taking their own

notes. The criterion test consisted of multiple-choice and short

answer items on the regular midterm 2 weeks after the lecture.

Students who took their own notes or received partial notes

scored significantly higher than those who received full notes.-

We offer an explanation for this app-tnt contradictory finding

on the basis that the most impressive significant difference on

the criterion test was performance on the short-answer items.

Clearly,,those students who wrote their own notes, or filled in

the partial notes Were processing in a more transfer

appropriate" Way. , The effect of this generally masked the

effects of "the more notes, the better principle. The Annis

(1981) study thus provides a transition to the text topic: the

extent to which the review of notes is appropriate for the

?iemands of the criterion test.

Transfer appropriateness of notes. The congruence between:

notes and te t is only part of the answer to the value of review.
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In addition 'to having the "right" information available, students

must also process it in a "transfer appropriate" way, that is,

the way they will need to use the information on the criterion

test. A study by Carter & Van Matre (1975) suggests that

opportunity for review is particularly helpful if subjects know

what and how to review. Carter and Van Metre had college

Students listen to a 17-minute taped lecture in 1 of 4 studying

conditions: (a) took notes and reviewed notes, (b) took notes

and reviewed mentally, (c) listened only and reviewed mentally,

and (d) listened only and engaged in a filler task. Free recall

teets and alternate forms of a completion test consisting of

verbatim and paraphrase ite s were administered immediately and

after 1 week. Half of the subjects reviewed prior to the

delayed test and half did not.

The fact that the notes/notes review group scored

significantly higher than the notes/mental review groups on all

tests provides support for the -external storage" function of

-notes.. In addition, the-notes/noteS review group scored higher

'on verbatim than paraPhrase items on the delayed test, while the

other conditions did not- perform differently for .the two types of

items. Carter and Van Metre offer the explanation that over

time differehces between verbatim-and paraphrase performance

-tend todiminish, prObably as a result of forgetting the

superficially processed (verbatim) information. However the

group that was allowed to review their notes prior to the delayed

ll
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test had a second opportunity'to process the information. We

know that subjects had the opportunity to review verbatim

inrormation since.the authors report that subjects' notes

consisted largely of verbatim excerpts from the lecture. We

suggest, too, tha' subjects probably expected a test similar to

the one they had already had, and thus had a reason to process

the information in a way appropriate for ans--ring verbatiti

questions. These explanations are also supported by the fact

that there were no significant differences between verbatim and

paraphrase performance for subjects who were not permitted to

review notes prior to the delayed test.

Hartley and Marshall (1974) provide additional evidence that

review is par_ cularly helpful if subjects have the -right"

information as well as some knowledge of how they will need tc

use it on the criterion test. In this naturalistic study,

college students heard a lecture in the regular classroom co_

Subjects-took an immediate recall test, then were given 10

minutes to -revise- their note.: and finally took the same test

again The subjects Were divided into good" and "poor"

notetakers on the basis of their relinquishednotes. Although

there was no difference between good and poor notetakers on the

immediate test, the good notetakers Improved more than the poor

notetakers on the second test. One possible explanat on is that

althcItth all students had the same knowledge of the criterion

test at the time review, good notetakers were better able to use
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available in their notes.

Barnett DiVesta, and Rogozinski (1981) report an experiment

designed to test the effect of different types of processing

during review. In the earlier experiment already discussed in

this chapter, the authors had observed that "elaborating notes

during review (i.e., relating notes to prior knowledge) failed to

facilitate test performance and in some cases even interfered

_th performance. They designed an experiment to test the

hypothesis that subjects who elaborate their notes learn

qualitatively different kinds of information than subjects who

just review their notes. In this experiment, subjecIts either

took notes or were provided with notes. During the review

session, they either reviewed by writing key ideas and details

from the lecture or elaborated their notes. Eight days later,

subjects completed and individualized test containing four types

f completion items: items from the lecture itself that were

common to all subjects, items from the reviews or elaborations

c eated hy the individual, items randomly selected from a pool of

items created for subjects whe reviewed, and it mg randomly

selected from a pool of iti s created for subjects who

elaborated. The following results zere foUnd: ) On the common

items subjects who reviewed scored higher than those who

elaborated, (b) On the average, subjects scored about tw ce as
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high on items taken from their own protocols than on items taken

from the protocols of other subjects.

Barnett, DiVesta, and Rogozinski refer to transfer

appropriate processing in discussing their findings. Elaboration

during review interfered with performance on items requiring

accurate recall because subjects were not proce sing the

informat on in a manner consistent w th the way they needed to

use the information on the test. Subjects did best when they

were given test items congruent with the way they had processed

the information during review.

In the Kiewra and Benton (1985) study discussed previously,

the authors also investigated the effect of different types of

processing during review. In this study, college students either

took notes on or listened only to a 20-minute video taped lecture.

Notes were collected after the lecture. TWO days later,

notetakers received their own notes while listeners received the

instructor's notes. Both groups also received practice questions

designed to tap higher-order knowledge (application, analysis,

synthesis, and problem7solving). Half of the subjects were given

an answer key (feedback) for:the questions. Subjects were given

25 minutes to study the notes and answer the questions prior to

taking a multiple-choice test consisting

order items. Results i-cluded the fact that

factual and higher-

when feedbqok

accompanied the practice questions, performance on the factual

items as facilitated. The authors speculate that the learning
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resulting ft__ completing the practice questions and receiving

feedback provided an effective framework for organizing and for

recalling associated factual info_ ion. In other words, the

activity that this experimental group engaged in during review

was appropriate the demands of the criterion task.

Prom our review of the research testing the "external

storage" hypothesis, we conclude that an impo _ant function of

notes is their availability f- use for later review or study.

The bulk of the evidence shows that reviewing notes prio_ to a

cri erion test is likely to facilitate performance. Notes are

helpful to the extent that they contain the information that will

be tested. In most cases, this probably translates as: the more

information, the_better. But what students do with their notes is

also important. Students who engage in transfer appropriate

processing (i.e. who cognitively process the information in

their notes i the same way they will need to use it on the

criterio test) will fare the best.

A Notetakin

We next take a critical look at advice about taking notes

from lectUres given by Pauk 1984 in his popular book How to

Stud/ in 2.212. Pauk claims to have integrated 30 years of

experience at the Cornell University Reading Research Center into

the "Cornell System for Taking Notes." The critical features of

this System are presented and diacUssed below.

.Before the lecture:
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1. Take a few minutes to look over your notes on the

previous lectu e, to provide continuity with the lecture

you are about to hear.

During the lecture:

2. Record your notes completely and clearly enough so they

will still have meaning for you long after you have take

them.

3. Strive to capture general ideas rather than illustra

details.

After the lecture:

4. Consolidate your notes during your first free time after

class by reading through them to clarify handwriting and

meaning. Also underline or box in the words containing

the main ideas._

5. Restructure the notes by .reading them and then jotting

down key words and key phrases that represent your

-flections of them.

:.Use the:jottings as cues to help you recall and recite

aloud the-facts and ideas of the lecture as fully as you

can in..your oWn words.:

Pauk (1984) appears to be advocating the use of notetaking

,Orimarily as:an.external storage device. "Remember- that your

,purpose is to'reCordrthe-lecturees ideas for. later.study

122). e suspect, however, that he does not deny the potential

benefIts of encoding:: "Notetaking does not:inter ete with

6
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listening add comprehension; in fact, it helps you listen- (p.

122). We disagree with Pauk in one aspect of this advice in that

research shows that there are some conditions in which

notetaking can interfere with comprehension. Under those

conditions where one seemingly has to either sacrifice

comprehension or notetaking, Pauk appears to recommend sacrificing

comprehension. "Don't stop to'onder the ideas preseuted. By

the time you have finished reflecting on idea number one, the

lecturer will probably be on ideas number four or five- (p. 123).

We auspec_ that in many lecture courses, ho e-er, it would be

wise for the student, to forego notetaking when confused and ask a

clarification question of the lecturer rather than faithfully

perservering with the notetaking process. A Successful

clarification might help smooth out the encoding and notetaking

processes for the remainder of the lecture.

We are not certain about the detail of notes that Pauk

advocates. For example in one place he suggests that students

-strive to capture general ideas rather than illustrative

details" 128), while in another place his advice is to "make

notes on main ideas and on sub-ideas, examples, and details" (p.

122). Perhaps the generic advice from Pauk is -make your notes

complete and clear enough so that they will have meaning for you

weeks and months later" general we think Pauk's

consis ent with our analysis of the research findings.
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We raised a question at the beginning of this paper--is

-the time-honored suggestion to liaten carefully and take good

notes a sound one? From our review of the research, we conclude

that the answer is "yes," providing the info_-ation in the notes

is consistent with that being tested on the criterion test

there is enough time for-a review of that information.

Another question we raised was "If taking notes is helpful,

how Is it helpful?" In general, the research supports the two

functions of notetaking proposed by Seward three-quarters of a

centuryAgo--the so-called "encoding" and "external storage

functions. That is, the actual process of taking notes can help.'

the notetaker learn and remember infori- ion, and the notea can

preserve information for later use.

Drawing f nm cognitive psychology, particularly the concepts

of levels of processing" and "transfer-appropriate processing,.

.we were able to. gain .some insight into conditiont.of.effective

notetaking. -From our review of the-research; we eoncluded..that

there is -a. potential benefit to students from the-encoding"

:function when .the lecture situation permits deeper processing-

. .whiletaking notes and when students .. take the kind .of notes that

entAiLOrocessing the information in the way they will need to

Use it..on the Iriterion te We .emphasize-the potential

benefit sinceLmost _ot the live lecture research 4s not very
- , - .

convin ng.;) Also students can benefit from reviewing _notes
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when the notes contain the information that will be tested and

when students process the information in a way similar to how it

will be used on the criterion test.

Based on these conclusions, we offer the following

recommendations for college instructors and tudents:

Instructors:

1. Lecture in a way that encourages pr _e sing the right

information by presenting the material at a reasonable

rate and by signaling important conten (for example, _

writing it on the chalkboard).

2. Design valid, reliable tests that assess students'

understanding of important, relevant information. Then

give students enough information about the tes s so that

they will know how to take good notes and how to study

them.

3. Encpurage students to take -ores in a way that entails

deep processing and allow Arne for them to take notes in

this way. When lecturing over new and difficult:topics,

pause and direct students to write and think about what

Ynu are saying. Remember, cognition is a time dependent'

process.

Since'student ' notes typically include. only .about one=

halfof the lecturer's ideas distribute lecture.notes--

.is important for students to know a comprehensive,

f ideas .
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5. Early in a course, collect students notes after a

lecture and review them. Use this exercise to determine

-(a) hOW -ell your lectures are being understood and (b)

which students need assistance in notetaking skills.

Give these students advice,, refer them to a general

source on how to develop notetaking skills (for example,

Pauk, 1984), or refer them to a study skills center

directed by the university or various private companies.

Students:

1. Take rather complete notes is long as it does not

erfere with listening and comprehending the

information in the lecture.

If lectures go too fast and you_are unable tO 'record

what you consider to be the most important ideas, note

the names of the key concepts that -pass by- and later

supplement your notes with information from the

textbook or from notes that might be provided by the

lecturer or other students.-

Try to take notes in a way that entails eep processing,

ible about the tests, and:use

this as a guide for taking and studying notes.

Study notes prior to test in a 7transfer appropriate

manner. If-you:anticipate multiple-choice or short

answer questions practice asking and an

4 0

ing
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queStiorte with a friend. If you anticip- e an essay

test, organize your notes around the major topics and

commit that organization to memory. Try calking through

the ideas from the organization with a friend.

Ques ions

Finally, we conclude with some lingering questions that beg

for additional research on the notetaking topic:

1. Under what condit ons and how effective is the Cornell

or any -ther well publicized notetaking syste-? How

should it be modified to accommodate various content

areas study guides examinations and textbooks?

2. How and when should stddents be taught to take good

no:es? II early elementary school too early? Is

college too late?

3. Since taking notes is most effective when they are used

as an external storage of ideas, what are the effects of

:"note providing" services that are now prevalent on

college campuses? Are there any advantages of using

conferencing, or group notes, that can be swierated on a

network of computers?

Hew does a good, relevant textbook differ from a set- of

good :r.elevant'notesT Ts:the students' notetakin&

objective-simply to create a personalized adjunc

_textbook,

41
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5. What_are the effe _ive ways to study or review a set of

comprehensive notes? Is reciting notes a reasonable way

to study for a test. Is generating questions from notes

an effective strategy for test review?

6. Are findings in the recent novice-expert literature,

e.g., writing (Scardamalia & Bereiter, 1985), relevant

to research on notetaking and studying? Do we ga n any

explanato y advantages by thinking about notetaking as

just one strategy in a larger roblem-solving space

where the problem is to "learn the material and do well

on the test?" rather than as a necessary procedure for

improving comprehension?
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Table 1

udies leAtlpi the Encoding yypothesis

Supp,77t for Encoding

Barnett, DiVesta and
Rogozinski (1981)
(audio)

Berliner (1969) (video)
DiVesta and Gray (1972)

(audio) ,

DiVesta and Gray (1973)
(2 stUdies) (audidi)

Macisud (1980) (audio)
Paper and Mayer (1978)

(1 study) (video)

Taped Lectures

Live Lectures

Crawford (1925a)
(Exp. III)

Jones- (1923)
Weiland and Kingsbury (1979)

Taking Notes

48

No Support for Encoding

Aiken, Thomas and Shennum
(1975) (audio)

Ash and Carlton (1953 ) (film)
Carter and Van Matra 1975).

(audio)
we (1970) (audio)

McCiendon. (1958) (audio)'.
Peperand Mayer_ (1978)

(2 studies) (video)
Riley and .Dyer (1979) (audio)

Annis..and Davis (1975)
Crawford_(1925a)
. (Exps. I and II)
Gilbert (1975)
Jones (1923)

(2 studies) ..
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